Acquired immune deficiency syndrome (AIDS)
arising from infection with HIV is an increasing global problem. In 2004, it was estimated that 39.4 million people were infected with HIV worldwide, with an additional 4.9 million cases occurring annually and 3.1 million dying each year. 1 Of those infected with HIV, 25.4 million live in sub-Saharan Africa, giving a prevalence of 7.4%. Most of these patients are aged between 20 and 40 years. While the prevalence of HIV infection in North America and Western and Central Europe is much lower at 0.4% with 1.6 million cases, it still represents an important burden of disease.
A number of studies have highlighted the problems of increased infection in HIVpositive patients after surgery for trauma, [2] [3] [4] with the severity of the immunosuppression corresponding to that of septic complications after surgery. 5 Harrison, Lewis and Lavy 6 showed that the use of internal fixation in the management of closed fractures in HIVpositive patients is safe in appropriate circumstances, but they emphasised the increased risk of 42% of post-operative wound infection If internal fixation for contaminated open fractures in HIV patients is associated with a higher risk of infection it needs to be determined if external fixation is a safer option. There is little information on the safety of external fixation in HIV-positive patients, although the possibility of pin-track infection in immunosuppressed patients may be considered a significant problem. We have therefore carried out a prospective, blinded study to compare the rate and severity of pin-track infection after external fixation for open fractures in HIV-positive and HIV-negative groups.
Patients and Methods
A consecutive series of adult patients with a severe open fracture of grade two or more, according to the classification of Gustilo and Anderson, 8 which was suitable for monolateral external fixation, and who were willing to undergo HIV counselling and testing, were included in the study. This study was approved by the local ethics committee. There were no Trauma exclusion criteria. The patients were tested for the presence of HIV using the HIV spot test (Genelabs Diagnostics Ltd, Singapore). Those who tested positive were staged using the revised World Health Organisation (WHO) classification system for HIV infection 9 including testing determining the CD4 count. Both the surgeon (WJH) and the investigator (CPL) assessing the pin tracks were blinded to the HIV status during the period of the study. The patients remained as inpatients throughout this time as is standard practice in our unit.
There were 47 patients (seven women, 40 men) with 50 external fixators, of whom 13 were HIV-positive (15 external fixators) and 34 HIV-negative (35 external fixators). Their mean age was 35 years (19 to 60) with no statistical difference in the age distribution between groups (t-test, p = 0.9). The distribution of the fracture sites is shown in Table  I and the grades of the open fractures according to Gustilo  and Anderson  8 in Table II . Care of the pin site was performed in accordance with a standard protocol for all patients and consisted of daily cleansing with saline-soaked cotton wool, with a new cotton-wool ball used for each pin. The scoring system for pin-track infection described by Checketts, Otterburn and MacEachern 10 was applied to each pin site (Table III) with the same assessor scoring all pins. Pins scored as grade one on the Checketts system, had the cleansing increased to twice daily. When pins scored grade two, they were cleansed twice daily and the patient received oral antibiotics for five days, modified according to the culture and sensitivity of the organisms.
To standardise the exposure of pins to possible infection, the unit of pin-weeks was used. This is the number of pins multiplied by the number of weeks in situ, so that two pins in situ for four weeks equated to eight pin-weeks. The most severe Checketts score achieved by each pin during its time in situ was also used for analysis. Statistical analysis. This was performed using Student's t-test for normally distributed interval data. The chi-squared test for ordinal data and Pearson's rank correlation coefficient were used to analyse the correlation between the CD4 count and the severity of pin-track infection in HIV-positive patients. A p-value ≤ 0.05 was considered to be significant.
Results
There were no differences between the HIV-positive and HIV-negative groups for either the mean number of pins used to stabilise the fracture (Student's t-test, p = 0.33, Table IV), the number of weeks during which the external fixator was in situ (Student's t-test, p = 0.48, Table V ) and the mean number of pin-weeks (Student's t-test, p = 0.56, Table V ). The Checkett scores for the two groups of patients are shown in Figure 1 .
In order to identify whether HIV-positive patients developed more severe pin-track problems than the HIVnegative patients the means of the worst score for any individual pin-site during the period of application of the frame were compared. This showed that HIV-positive patients had a significantly higher pin-track score (Student's t-test, p = 0.01, Table V) but that this was reduced when a comparison of the mean worst score was divided by the number of pin-weeks (Student's t-test, p = 0.07, Table V ). While this analysis gave an overall statistical understanding, the clinical interest lay in those pin-track infections with a Checkett's score of two or more which required pharmaceutical or surgical intervention. When the groups were compared using the chi-squared test, the HIV-positive group had an increased severity of pin-track infection with a Checkett's score of 2 or more (p = 0.0014).
Applying Pearson's correlation coefficient we were not able to establish a relationship between the stage of HIV infection determined by the CD4 count and the most severe mean Checkett's score for pin-track infection (r = 0.32, p = 0.47). Of the high pin scores, two pins has a Checketts score of three in one HIV-positive patient with a CD4 count of 63, indicating a very severe HIV infection, in whom a fixator had been in situ for 22 weeks. However, another patient with HIV infection had a Checketts score of six in the presence of a CD4 count of 408 with a fixator in situ for only 12 weeks. In the control group, one patient had a Checketts score of three and his fixator was in situ for six weeks.
Discussion
We have compared the occurrence of pin-track infections in HIV-positive and HIV-negative patients who had a fracture treated by external fixation. For the HIV-negative patients in our series, we can compare their pin-track infections with those of other large published series 10, 11 (Table VI) . Although we appeared to have a higher rate of Checkett grade-one scores these did not progress to a higher score, giving similar results to those of the other series. Our high rate of grade-one pin-track scores may represent either discharge from oedematous tissue after the open fracture or our rigorous application of the scoring system. Previously, two studies have shown that after internal fixation for closed fractures, HIV-positive patients had higher rates of wound infection compared with control patients, increasing from 5% to 24% 2 and from 5% to 16%. 12 However, another study involving operative and conservative management of closed fractures in patients with HIV did not find any increase in infection. 6 Other studies have shown that open fractures in HIVpositive patients are associated with a high rate of postoperative wound infection when treated by internal fixation, ranging from 42% 6 to 72% 3 and of chronic osteomyelitis from 50% to 71%. [13] [14] [15] In our study, using external fixation for the treatment of those fractures with a Checketts score of three, in which a pin had to be resited, the rate of pin-track infection was 6.6% (1 of 15). Only one severe pin-track infection occurred with a Checketts score greater than 4, when the fixator had to be abandoned and osteomyelitis resulted. Our rate of infection of 6.6% with treatment by an external fixator compares favourably with the published rates of wound infection after treatment by internal fixation in HIV-positive patients.
In common with an earlier series, 6 we found no correlation between the severity of pin-track infection in HIVpositive patients and the CD4 count. However, in a mixed surgical population including contaminated general surgical procedures with an overall infection rate of 38% for the series, a low pre-operative CD4 count was predictive of higher wound infection. Recently, there has been increasing evidence that occlusive care of the pin site can reduce problems in comparison with the open care regime which we used. 14 The application of occlusive protocols to HIV-positive patients, may further reduce the rate of infection.
In patients who are HIV-positive, external fixation is safer than internal fixation for the stabilisation and definitive treatment of fractures associated with Gustilo grade two and grade three open injuries.
